No previous reports are available about the potential dramatic effects resulting from the combination of acquired long QT interval not associated to bradycardia and myocardial ischemia. We report the case of a man that during acute necrotic pancreatitis presented QT interval prolongation without bradycardia, TdP, and two episodes of cardiac arrest. A coronary angiogram revealed a subocclusive stenosis of left anterior descending coronary artery, treated with a percutaneous coronary intervention. After myocardial revascularization, even in presence of long QT interval, no arrhythmic events occurred suggesting the key role of myocardial ischemia in triggering TdP in acquired long QT even without bradycardia. ECG performed six months later, after complete recovery from pancreatitis, showed a normal QT interval.
Introduction
Acquired long QT may be caused by many clinical conditions and is associated with increased risk, during bradycardia, of torsades de pointes (TdP). Myocardial ischemia is also demonstrated to provoke QT interval prolongation. Nevertheless, recent studies have shown that a long QT interval is not sufficient to provoke TdP [1] . No previous reports are available about the potential and dramatic effects resulting from the combination of acquired long QT interval not associated to bradycardia and myocardial ischemia. We report the unique case of a 70-year-old man that during acute necrotic pancreatitis presented QT interval prolongation without bradycardia, TdP, and two episodes of cardiac arrest. A coronary angiogram revealed a critical-subocclusive stenosis of left anterior descending coronary artery, treated with a percutaneous coronary intervention.
Case Report
A 70-year-old man with hypertension and diabetes but without previous cardiac history, was admitted to general surgery for nausea, abdominal pain, diarrhea, short breath, and weight loss. A CT scan revealed acute biliary pancreatitis so treatment with octretide, piperacillin, and parenteral nutrition was initiated. ECG showed sinus tachycardia, QTc 442 ms (Figure 1(a) ). Clinical status of patient deteriorated during hospital stay as massive necrotic pancreatitis occurred. Serial ECG's showed an increasing QTc interval and episodes of TdP (Figure 1(b) ). Fifteen days later, he had a cardiac arrest due to ventricular fibrillation. After resuscitation, he was transferred to our emergency unit. ECG showed sinus rhythm (68 bpm), QTc 683 ms (Figure 2(a) ). Echocardioghaphy showed normal left ventricular function without abnormal findings regarding valves and contractility. Cardiac enzymes were negative. Potassium level was 3,2 mEq/L and magnesium 1,9 mEq/L. Infusion of electrolytes corrected disbalance. Continuous ECG revealed frequent episodes of TdP (Figure 2 (b)) so antiarrhythmic treatment was considered. Initially bolus of lidocaine and then amiodarone where used, with only temporaneous benefit so antiarrhythmic treatment was abandoned. Four days later, in presence of long QT interval but without bradycardia, a second cardiac arrest occurred due to TdP that degenerated to ventricular fibrillation (Figures 3(a) and 3(b)). After resuscitation, cardiac enzymes were negative, electrolytes were normal, and ECG revealed sinus rhythm with QT interval prolongation without signs of acute ischemia. In order to exclude coronary artery disease, a coronary angiogram was performed and a subocclusive obstruction of left anterior descending artery was treated with percutaneous coronary intervention and direct stenting (Figures 4(a) and 4(b) ). After successful revascularization, QTc interval remained prolonged ( Figure 5) . A dual chamber defibrillator was implanted. Thereafter, even if patient had not recovered for pancreatitis, no arrhythmic events occurred although QT interval remained prolonged. Complete recovery was achieved only six months later and an ECG performed showed normal sinus rhythm (73 bpm) with normal QT interval while patient was assuming b-blockers ( Figure 6 ).
Discussion
We report the unusual and potentially lethal manifestation of the combination of acute necrotic pancreatitis and acquired long QT not associated to bradycardia probably triggered by myocardial ischemia. Acute pancreatitis and chronic liver diseases are often associated with electrocardiographic abnormalities [1] . There are also reported QT interval prolongation and QT interval dispersion associated with increased mortality [2, 3] .
In addition, early transmural ischemia consistently prolongs the Bazett's QTc interval [4] . But long QT interval alone is not sufficient to provoke TdP [5] . Indeed, acquired long QT is associated with increased risk of TdP and only rarely associated with sustained ventricular arrhythmias. Reports mainly attribute TdP to drug-induced QT prolongation, and only rarely TdPs have been associated with acute pancreatitis [1] , acute myocardial infarction, or after successful PCI [5, 6] .
In our case, acute pancreatitis created ventricular vulnerability, by means of QT prolongation, as previously reported [1] [2] [3] , and we presume that myocardial ischemia ulteriorly prolonged QT interval and triggered TdP and ventricular fibrillation. Classical signs of myocardial ischemia were not present or might have been partially masked by acute pancreatitis. Nevertheless, we feel safe to exclude myocardial infarction considering the negative myocardial enzymes.
Thus, in our belief, the recurring TdP and VF associated with acquired long QT (probably due to acute pancreatitis) were the only clinical manifestation of critical-subocclusive LAD stenosis causing transient myocardial electrical instability. Both hemodynamic events, acute pancreatitis and LAD stenosis, were responsible for TdPs and ventricular fibrillation, with a critical role of myocardial ischemia as a trigger of ventricular arrhythmias and TdP. In fact, they were present for only a few hours after successful PCI although QT interval prolongation persisted. Decision to implant a defibrillator was based on the inability to predict new events in a patient, in which the combination of acute and recurrent pancreatitis, QT interval prolongation, and critical coronary disease created a potentially lethal effect. In addition, the patient needed to start anti-ischemic treatment with bblockers that may induce bradycardia and potentially trigger ventricular arrhythmias in QT interval prolongation.
Long QT when associated with myocardial ischemia might lead to potentially lethal ventricular arrhythmias. Myocardial ischemia should be always considered and ruled out, in case of TdPs and acquired long QT without bradycardia. As reported, coronary artery disease increases risk of fatal arrhythmic events in middle age patients with LQTS [7, 8] . In all cases of acute presentation of life-threating arrhythmias, coronary artery disease should always be excluded with coronary angiogram or coronary CT. In fact, in our case after myocardial revascularization even in presence of QT interval prolongation no new arrhythmic events occurred; suggesting that acquired long QT interval and myocardial ischemia are indeed partners in the crime of recurring cardiac arrest.
